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1 1 . (Previously presented) A quantum tunneling device formed in accordance with a 

method comprising the steps of: 

providing o quantum weD, said quantum we9 comprising a composite material, 
said composite material comprising at feast a first and a second materia!; ami 
processing said quantum well so as to form at least one segregated quantum 
tunneling structure encased within a shell comprised of a material arising from 
processing satd composite material, wherein ead* said segregated quantum 
structure is substantial comprised of said first material, 

20. (Previously presented) A quantum tunneling device formed In accordance wah a 

method comprising the steps of: 

providing a m^ntam we!!, said quantum well c<mipr^ng at least three layers, 
each of said at least three layers comprising a first material* wherein at least one 
of said at least three layers additionally comprises at feast a second material; 
and 

processing said quantum well so as to form at teast one segregated quantum 
structure comprising at least said second material encased in a material arising 
from processing said first material 
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39. (Previously presented) A quantum tunneling device formed In accordance with a 
method comprising the steps of: 

giowing a quantum well on a substrate, said quantum well comprising at least a 

first materia! and a second materia!; 

patterning a mask on said quantum wefl; 

etching said quantum well so as to form a pillar; and 

processing said pillar so as to convert said first material thereby forming an 

altered first material and causing said second material to form at least one 

segregated quantum structure embedded In said altered first material. 

40. (Original) A quantum tunneling device comprising: 

at least one segregated quantum structure: and 

a casing of a first material encapsulating said at least on© segregated quantum 
structure, wherein said casing is sufficiently thin so as to permit quantum 
tunneling of electrons from a first segregated quantum structure to a structure 
selected form the group consisting of segregated quantum structures and 
electrodes. 

41. (Original) The quantum tunneling device according to claim 40 wherein said at least 
ono segregated quantum structure has a diameter of less than about 200 nanometers. 
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42. (Original) The <*uantum iwmm •eoowltoQ to claim 40 vtfiemin said al teas! 
on© segregated quantum tunneling siiuetoe lias a diameter of less than about SO 
nanometers. 

4a (Ordinal) The quantum tunneling device according to claim 40 wherein said 
J segregated quantum structure compiles a mateiial selected from the grou p oonststmg 
of mm* gam^rtim, carbon, tin, &mt$m> arsenic Mian, aluminum* phosphorus, 
boron, antimony. nitrogen, zinc, sulfur, solium, tellurium, <^dmlum* mercury* lead, 
and mMaifcs fltereof , 

44. (Odglnai) The quantum tanrieiing device according to claim 40 wherein said flrat 
malarial comprises a material selected tem the group consisting of silicon, geranium, 
caifeon. i allium, arsenic, indium, aluminum, phosphorus, antimony, nitrogen, zinc, 
sutfur. selenium, teBuiten cadmium, mercury, and ledums thereof, 

4$. (Original) The quantum lurmeling device according to claim 40 wherein said irsi 
malaria! has been altered by a process selected from the S«Hip consisting of oxidation, 
reduction, and nitifdaion, 

40, (Original) The quantum tunneSng device according to claim 40 herein said fast 
malarial comprises a semi<oi*ductfce imitaHaJ salactad from the group consisting of 
elements of grou p IIA of the periodic table, elements of group IIIA of the peitodfc table, 



Application/Control Number: 10/649,046 
Art Unit: 2800 



Page 5 



elements of group WA of the periodic table, elements of amup VA of the periedie tat^e. 
laments of group VIA of me periodic taWe, and mixtures thereof* 

47. (Offgna!) The Qtiantum tunneling device accruing to claim 40 v4weln said 



48, (OrltfftaQ Tim quantum tunneling devise according to daitw 40 wherein said casing 
1$ substantial non<iysWine. 

40, (Ordinal) The <m*M> tunneling device according to claim 40 wherein said at least 
one segregated quantum structure Is substantially crystalline. 

81. (Original) An eliMtfronfc device wiipfWag: 

a quantum tunneling device, said quantum tunneling device comprise ai least 
onesegregated quantum structure and a casing of a first material encapsulating 



quantum tunneling device to no dimension greater than 500 nanometers. 
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at teas* one electrode* wherein said casing is sufficiently thin so as to permit 
quantum tunneling of electrons from a segregated quantum structure to said at 
least one said electrode. 

$2. [Original) The electronic device according to claim St wherein each said segregated 
quantum structure has a diameter less than about 200 nanometers, 

S3. (Original) The etectionic device according to claim 51 wherein each said segregated 
quantum structure has a diameter less than about 100 nanometers. 

84. (Original) The electronic device according to claim 51 wherein each said segregated 
quantum structure has a diameter not exceeding about 26 nanometers. 

55. (Original) The electronic device according to ciafm 51 when^i said segregated 
qua nturo structure comprises a material selected ton the group consisting of sliico n, 
germanium, carbon, tin, gallium, arsenic* iwfiwn, aluminum, phosphorus, bow, 
antimony, nitrogen, zinc, sulfur, selenium, teBurfum* cadmium, mercury, lead, and 
mixtures thereof * 

56. (Original) The electronic device accortf ng to daim 51 wherein said first material 
comprises « material selected from the group consisting of silicon, germanium, carbon, 
tin, gatum, arsenic, indium, aluminum, phosphorus, boron, antimony, nitrogen, zinc, 
sulfur, selenium, tellurium* cadmium* mercury, lead, and mixtures thereof. 
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57. (Original) The electronic device according to claim 51 wherein said first materia! 
comprises a semi-condueiiva material selected from the group consisting of elements of 
group «A of the periodic table, elements of group MA of me periodic table, elements of 
gf oup fVA of the periodic table, elements of group VA of the periodic table, elements of 
group VIA of die periodic table, and mixtures thereof 

68. (Original) the electronic device according to claim S1 wherein said first material has 
been altered by a process selected from the group consisting of oxidation, reduction, 
and nidation. 

59, (Original) The electronic device according to daim 51 wherein said at least one 
electrode comprises a material selected from the group consisting of lithium, beryllium, 
boron, carbon, nitrogen, oxygen, aluminum, mm, calcium, titanium, vanadium, 
manganese, iron, cobalt, nickel, copper, zinc gallium, geimanlum, arsenic, yttrium, 
ilfconlum, niobium, molybdenum, palladium* silver, cadmium, indium, tin, antimony, 
barium, tantalum, tungsten, iridium, platinum, gold, mercury, thallium, lead, bismuth, 
and mixtures hereof, 

60, (Original) The electoral device according to daim 51 wherein said segregated 
quantum structure is substantially crystalline, 

61 , (Original) The electronic device according to claim 51 wherein said casing is 
substantially non-crystalline. 

52* (Original) The electronic device according to claim 51 wherein said electronic device 
is operational at temperatures in excess of about 1IC 

63. (Original) The electronic device according to daim 51 . wherein said electronic 
device is operational at temperatures In excess of about 200KL 



